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We reveal a magnetic field induced first order transition from a d-wave superconducting
(SC) state to a state in which SCcoexists with Confined-Field-Induced-Density-Waves
(CFIDW) that develop in the gap node regions. The momentum extension of the CFIDW
over the Fermi Surface isquantized. For each Landau level configuration correspond more
than one momentum extensions of the CFIDW leading to afractional quantization of the
superfluid density. Our picture fits with precision the “plateaus” phenomena and their be-
havior in thermal conductivity of Bi-2212 (Krishanaet al. Science277, 83 (1997)) and
the field induced reduction of the superfluid density as well (Sonieret al., Phys. Rev.
Lett. 83, 4156 (1999)). It also explains naturally the experimental controversy around the
“plateaus” issue including the remarkable sample dependence of the occurence of the phe-
nomenon. This novel field induced macroscopioc quantum phenomenon may manifest only
in extremely clean samples becauseconfined in momentum space (very large in real space)
cyclotron orbits are in game. We identify puzzling phenomena in other unconventional
superconductors in which our CFIDW states may also be involved.


